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1 BACKGRQCTID OF THR TWVENTrOW 

ncM flfthcIxgHXtlfla 

Hie present invention relates to a method of measuring the Ion-concen- 
tration and the like, a calibrating sheet and a calibrating method for the 
5 meaausliig device used tbevefisr. 

Peacrtntlon of the Prior Art 

For measuring the lon-concenlration* the quantity of dissolved o&ygen, 
the conductivity and the like (herrtnafter. ion concentration and the Hke) m an 
Inflnltftslmal quantity of a liquid secreted from a living body, different 
10 sampling Jigs must be used for eveiy object to be measured to obtain a sample 
for the ^n ff aimjt rff f i n^f T i ti 

For example, in order to sample saliva, a cotton roll has been put into the 
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I oxal cavity to Jmpregoate the cotton ion with the saliva whereafter the cotton 
ron has been subjected to a centrifugal separation by means of a centrifugal 
separator to obtain the pure saliva. To sample the saliva &om glandula parotis, 
a cup has been put adh9entl7 on the mucous membrane of the oral cavity to 
5 obtain the saliva (prior art I). 

In order to sasiple sweat ffmanatlng fiom the suz&ce of a body, a quanti- 
tative test method (QPTT method) has been used. For c«nq)Ie, sweat persplrated 
from the arm has been absorbed by a filter paper and the sweat absorbed m this 
filter paper has been diluted to measure the lon-cancentradon in the sweat or. 
10 an ion electrode azxd conductlvtty electrode have been directly pressed against 
the skm persplratlng sweat (prior art 2). 

In addition, to measure the lon-concentratlon of the skin, in particular 
the pH« a glass electrode havlxig a flat sux&oe. has been pressed 
(prior art 3). 

IS Purthennore, when the deterioration test of iron and steel subjected to a 

pretreatment for i>aintlng, iwlnttng of cars, pn<T>»fng of buildings, plated artlc* 
les and the like Is carried out fiir fromple by the measurement of pH, pNa. pO, 
conductivity and the like of contmntnattng substances adhering to the painted 
fihn on ircm and steel, contarnlnating substances have been sampled by mopp- 

20 Ing off said pairited film in a predetermined area in a predeternxined dlrectian 
andaxiunaberofttniesbyxneansQf agauze andhytheuaeof adeantfove,whidi 
was boiled In distill ed water and tmpregnated therewith, said gauze has been 
boiled m distilled water for 1 hour, and then a total volume 500 ml has been 
made to obtain a predetermined sample (prior art 

25 However, the above described prior art wwt^^v l^ have the following dls* 

advantages. 

In order to obtain a sample to be measured according to the above de- 
scribed prior arts 1, 2 and 4, a great expenditure of tostruments is required anfl 
a pretreatment Is necessary. Therefine, the disadvantage occurs In that much 
30 tlrne arid labour are required in the measurement in addition, in the case of ^ 
prior art 3, the me asurement can only be carried out for a portion of the <tirtn 
which can be touched direct^ and the quantity of KCl i<KiirH to increased, 
whereby Uienieasured result can rut be distinguished fion the fiofhience of the 
solution. 

35 In addition, since according to ob|ects to be measured only a small 

amount of the sample to be measured can be sampled, it Is Himn^ii^ to cany out 
an accurate Tn#aai ti T>q^f»^ , 

For example, for the calibration of an electrode of a pH meter five kinds of 
standard buffer solutions as calibrating solutions having a pH of 1.68, 4.01, 

40 6.86. 9.18 and 10.02, resp e c tiv ely have been used which have been prepared 
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I according to JIS at a temperatm of 25^C. The abo^ described five Idnds of 
standard bufier solutloiis Include an oooLlate standard solution (0.05 M aqueous 
solutloii of potaastum tetraoxalate KH3(C204)2'2H20). a phthalate standard 
solution (0.05 M aqueous solution of potassium hydrogen phthalate 
5 C6H4(COQK)(COOH)). a neutral phosphate standard solution (0.025 M aqueous 
solution of mono potassium phosphate KH2PO4 0.025 M aqueous solution of 
dlsodlum phosphate Na2HP04}, a borate standard solution (0.01 M aqueous 
solution of sodium borate (boraid Na2B4O7*10H2O) and a carbonate standard 
solution (0.025 M aqueous solution of sodium hydrogen <*i^Th*nifitft NaHC03 

10 0.025 M aqueous sohition of sodium cazbonafce Na2C03). 

. Pure water having a conductlvtfy of 2 x lOr^O'^cm*^ (at 25'*C) or less has 
been used for the preparation of the standard buffer solutions. For sample, the 
oxalate standard solution Is pr e paid by dissolving 12.71 g of potassium tetra- 
oxalate (JIS K8474* suitable for the use In the measurement of pH) In said pure 

15 water so aa to obtain litter In total 

Fig. 15 shows the procedure of the conventional calibrating method. 
**Preservatlon* means that the prepared standard solution is preserved ta a 
bottle made of high quality glass or pofyethylene which is tightly dosed. A 
calibrating solution including the standard solutions, which are prepared and 

20 yiesei'vcd In the above described marmrr la on the nwitet ta the form of a set as 
an accessory of a pH meter. 

Since only a calibrated pH meter can achieve measurements with the best 
accuraiqr, it is necessary to carry out the calibration If needed and according, 
the above described calibrating solution is indispensable. However, when the 

25 me asurement has to be carried out outside of the laboratory, for example, on 
fields. It is necessary to transport the above described set of calibrating solu- 
•tions and waahmgs together with the pH meter. Accordingly, there are the 
disadvantages that the apparatus Is remarkably bulby , so that the calibrating 
equipment is remarkably dlifinilt to transport, and that the calibration is' 

30 difficult to accurately cany out In short, the measurement of pH and cali- 
bration have been difficult to cany out with accuracy. 

It is an object of the present invention to provide a method of measurtiig 
35 the km-concentration and the like with high accuraqr. by measuring on^ a 
small sample and obtaining an accurate measurement without using instru- 
ments for sampling and subjecting to a complicated pretreatment. 

It is another obfect of the present Inventlan to provide a sheet for the use 
in the calibration which is han^ and easy to use and a calibrating method for 
40 easily calibrathigineasiirlng units of the rneasuring devices. 
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1 Tlie first object lias been scflved 1^ a method for measuzlzig the ion con- 

centration and the like of a sample, which Is characterized by impregnating a 
liquid-absorbing material wtth the sample and bringing said impregnated 
material into contact wtth the measuring portion of a device for measuring the 
5 Ion concentration and the Uke. 

According to the method of measuring the ion-concentzatlon nrv i the nin* 
of the present invention* the sample is absorbed in the Uquld-absorblng 
material and said absorbing material is brought into contact wtth the measur- 
ing unit to measure the ion-concentration and the like in said sample, so thaf a 
10 highly accurate measurement can be obtained, even though the quantity of the 
sample is very small . In addition, the measurement can be surely carried out 
without using instruments for sampling and subjecting to complicated pre- 

Ihe subclaims relate to jireferred embodiments of the method of the 
15 invention. 

the oUier 6b|ect has been solved by a sheet for the calibration of the de- 
vice for measuring the ion concentiatlon and the like for use m the method 
which is characterized by a chemically stabilized hygroscopic water-absorbing 
sheet ehitliig no im impi e gii ated vtrtOn a raUVtrnf.ing fyi^ffr fW>hitton *m\ there- 
20 afterdrled. 

Since the sheet for the use in the calibration of the ion-concentration awf^ 
the like measuring device according to the pr e s e nt invention is obtained by ab- 
sorbing the calibrating buffer solution In the water-absorbing sheet and then 
drying the water-absorbing sheet the sheet far the use in the calibration of the 

25 ion-concentration and the like measuring device can be preserved In the form 
of a solid sheet Accordingly, the apparatus is not bu]£iy but extremely han4y. 
Jn addition, the sheetisofaheet-llke shape so that It Is easy to handle. 

Furthenm, a method for calibrating the device for measuring the ion 
concentration and the like is provided ixdik± is characterized In that the sheet - 

30 is brought into contact wtth an electrode of the device for measuring the Ion 
concentration and the like and a predetermined quantity of pure water is added 
dropwise to said sheet 

According to the method of calibrating an ion-concentration and the Ufa*? 
measuring device according to the present invention, it is only necessary to 

35 bring said sheet for the use tn the calibration into contact wtth an electrode of 
the device fin- measuring the ton-concentration and the like and to add a pre- 
determined quantity of pure water drop by drop to the sheet so that a simple 
and secure caU-bratlon can be obtained. 

BRIEF DgSCRTPTrrOy OF THE DRAWINGS 

40 The preferred emhodlitients of the present hivenllon ,are shown in the 
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1 dT3WtEl^. 

Fig* 1 shows a perspective view of one exatople of an lon-coucentratlon 
measuring composite electrode for the use tn the practice of a method according 
to the present invention: 
5 Ffg. 2(A), (B) and (C) showtfae wayhowthe lon-concentratlonof saltvals 

measured: 

Fig. 3(A), (B), (C) and (D) show the way how the lon-concentratlon of tears 
is measured: 

Fig. 4(A), (B), (C), CD) and (B) show the way how the ioiMoncentration of 
10 vagina liquid and spemm Is measured; 

Fig. 5(A) and (B) show the way how the Ion-concentration of sweat is 
measured: 

Fig. 6(A) and (B) show the way how the ion-concentration of rain is 
measured: 

15 Fig. 7(A), (B) and (C) show the wsQr how the ian-<»ncentration of skin axid 

hair is measured; 

Fig. 8(A), (B) and (C) show the wqr how the ion-concentratlan offish is 
measured: 

Fig. 9(A) and (B) show the way how electrofytes tn floating substances 
20 wtthla a clean room are measured: 

Fig. 10(A), (B), (C) and (D) show the w^ how etecUul y le s in solL ash and 
other powdexy sanQ>]es are measured: and 

Fig. 11 shows the way how the ian? <omag»t i aU on of a doth is measured. 
Fig, 12 shows a chart of the individual steps from the XDanufiacture of a 
25 sheet for the use in the calibration according to the present invention to the 
calibration by the use of said sheet for the use m the calibration: 

Fig. 13showaa pei ' sp e cti veviewofoneennq>leof8aidriieette 
the calibratian: and 

Fig. 14 shows a diagram describing a method of calibrating an ion-con- ' 
30 centratlon and the like measuring device and 

Fig. 18 shows a chart desalhtng the prior art 

PESC!RfPTrQN OF THE PREFERRED EMBODIMENTS 

35 The preferred embodiments of the present invention win be below 

described with refierence to the drawings. 

Fig. I shows an example of a sheet type ion-concentration measuring 
composite electrode and a matexlal ea^y to absorb a solution used in the pract- 
ice of a method according to the present invention wherein reference numeral 

40 11 designates a sheet type Um-cancentratlon measuring composite electrode of 
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1 which a measuring portion 12 Is provided wtth a selective ion-respoxise mem- 
brane as a part of measuring electrode 13 and a liquid Junction membrane 
fonned of inorganic sintered porous materials or organic >n g^ molecular 
porous mateilaJs impregnated with KCl as a part of reference electrode 14. 
5 A sheet type lon-concentzaHon measuring composite electrode construc- 

ted m this manner is subject of the European patent application 87 113 266.8 
filed by the applicant (Horlba Ltd.) on November 27» 1987. 

in addition, referring again to Fig. 1. reference numeral 15 designates a 
liquid-adsorbing material placed as to extend over said measurtsg electrode 13 
10 and said reference electrode 14. Said material 15 absorbs easily a jK>i"tl0Ti. is 
chemically stabilized and flexible, and does not influence the measurement ie. 
it emanates no interferential ingredient against an object to be measured, the 
material 15 is for txaxnplc selected from materials such as a sponge, absorbeot 
cotton, neutral paper, parous glass, glass fiber and the like and can be used in 
15 various shapes, as it win be ahnwn by the fhllmtrtng pirfwii n ! rnhnrHrri^t^ 
Figs. 2 to 6 show a ineasurlDg method wherein liquid saziq>les are used. 
F(g. 2 shows the case where the lon-ooncentrattan in saliva is measured. 
As shown M Fig. 2(A), an assembly of an area of 15 mm z 15 irmi cotnpnsiiig a 
sheet type absorbing material 21 and an evaporatum-inhlblttng high mole- 
20 cular sheet 22 in pHes is adhered to a portion of each gland perspiratlng saliva 
alxrat ten and several seconds by holding it wtth tweezers 23 to absorb sal^ 
said absorbing material 21 (refer to F|g. 2(B)]. And »bi»n, the assembly is placed 
on the measuring portion 12 so that one side ofthe absorbing material 21 may 
be brought into contact wtth one side of the electrode IS (14 to measure pH« 
25 pNa, pK, pCL conductMty and the Uke ofthe saliva freferto Fig. 2(C)). 

In addition, reference numeral 2 4 designates a sealing partion to be sealed 
.by a heat or an ultrasonic wave treatment. 

Thus, a sample of saliva of several xmcndlters to several ten microliters 
is sufiQdent in quantity to be measured. Advantages occur in that instruments' 
30 for obtaining the sample are hard!^ required and a pretieatment is not re- 
<iuired as necessary in the prior art 1. 

Secretions from a living bo4y, a particular^ small a-mwiiTi^ of tears, 
mucus, sperm, vagina liquid and the like are preferably sampled wtth a thin 
high molecular n oaw o ven fabric of about several microns to 100 microns as 

35 the absorbing matelfll emr a. wfrfe skt&a af fhtt ghanrtilTig mtttmriay ' 

In Fig. 3 the sampling of tears (including tear 31 when an eye lotion is 
added drop by drop aiid tear 33 on a contact lens (Fig. 3(A)) is shown sliice only a 
piece of the thin film n onwov en sheet 34 is difficult to handle after the 
sampling ofthe tear, afirame member 35 is provided on the back side (Fig. 3(B)), 
40 or, the sheet 34 is provided with a multMi^er construction comprising a 
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1 hytteopMlc absorbing sheet 34a and a hydiopho 

vent the evaporation from the Iqrdrophoblc eadatx and to Improve the ad- 
hesion to the electrode 13 (1^. 

Tn nii'MHnn TgfiaMiee numeral 36 deiilgnatea a aeaBng portion to be sealed 

5 by a heat or an ultrasonic wave trea tment 

Fig. 4 shows the way how to san^le vagina liquid and sperma to measure 

the pH wtthlnthe vagbia and of spenna. 

As shown in Fig. 4(Al. In order to measure pH in the cUcumTeieuce 41 of 
the womb and the circumference « of the vagJna which Is effective ftir.the 
10 dlscnmlnatlonofsexBSOfanembryo. a flngerstaU 43 formed of an absorbing 
material put on a dean finger is toseited into the vagina to adhere vagina 
liquid to the external drcumCerence of said flngcrstan 43. 

In addition. Kg. 4tB) shows a sack 45 formed of an absorbing material fijr 

sampling sperma from penis 44. Figs. 4(C). CD) and (E) show an absorbing 
15 material suitable for sanvimg from nwrefy the drucmfiaence of the womb, 
xespecttvefy. Fig. shows a sack 46 formed rf an absorbing material as a 
whole. Pig. 4(D) shows a sack 47. of which the end portion is fdamed of an 
absorbing material 47a and of which the base end portion is Canned of an 
evaporationrliifaibttlng Ugh molecular sheet 47b. and Fig. 4(E) shows a sack 48 
20 fimnedoClbreample a rubber and provided with an absorbing material 49 at 

a part of the pomt end portion thereoC 

In addition, rrfsrence raaneral 50 designates a sealing portion to be sealed 

by a heat or an ultraaordc wave tr eatment . 

Fig. 5 shows the wsy how to sample sweat InFlg. 8(A). an evaporatlon- 
25 «,.h<K4HT.j i.4ghtnnteeular aiheet 5 lis provided with a thin flhn sheet type ab- 
sorttag material 52 on one surface ttiereof and with an adhesive 1^ 53. This 
. absorbing material 52 18 adhered to an area where a large amount of sweat is 
persplrated sudi as the fbrehead (edge of the hairs) and under the arm. as shown 

lnFIg.5(B). ' 
30 The portion, to wUdi the absorbing rnaterial 52 18 adhered, is perfcraWy 

pre-deaned by fcr example washing, to addition, in order to persplnrte sweat a 
certata movement is advisable or the teo^enitaite wtthln the room should be 
enhanced. Tbus, the perspiration of sweat is promoted to obtain the prede- 
tennmed amount of sweat m a short time. 
35 According to the above described method, a smanquantay of sweat can be 

measured and advantages occur to that instruments for obtaining the sample 
are hardly required and a pretreatment 18 not required as necessary to the prior 

art 2. 

to the above described preferred embodtoients liquids persplnrted from a 
40 living bo«^y.sudi as hmnanbo<fy. are sampled, tt is also necessary to measure 
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1 theacldl^ofraJnwateraxidthellke.aaahowiilnFig. 6. 

As shown in Fig. 6(A). afi]in62 Is stuckto a bac&suziace of a tfaln 
a noinraren sheet 61 being several ten mlcnms tbfr k . and a ft^Tig frame 63 
which is the same as the fixing fraxne 35 as shown in Fig. 3(B) is provided. 

5 fonowed by an adhesive layer 64 provided thereon. This thin flhn of the non- 
woven sheet 61 isstucktotheuppersuifaceof a leaf 65 and taken off from the 
leaf 65 after a certain time from the bcgtnnlng of raining 66. Hien, the thin 
fihn of the nonwoven sheet 61 Is placed in the electrode 13 (14) to measure pH 
and the like. 

10 In the above described preferred embodtments the samples axe liquid, but 

also relatively dry samples, such as skin and hair of humans, can be measured. 

In Fig. 7(A). reference numeral 71 designates an absoxblDg material pre- 
Impir g na t fd with a predetermined amount of <««Hn^ water or a 0.1 %*NaOH 
solution wixich Is adjusted to a pH to about 5.0 with HQ (pH of the sohition 

15 giving a skin a minimum swelling Is about 5.0). The resulting absorbing mate- 
rial 71 Is sufficiently brought Into contact with a predetermined portion of the 
arm ((Fig. 7(B)) or hair (Fig. 7(C)) several times and then placed on the electrode 
13 (14 to cany out the measurement 

According to the present invention, the ion-concentration and the like m 

20 the skin and hair having a lo w er wate r-content can be simply measured in con- 
trast to the prior art 3- In ariditlnn . it goes without aaytng that tfag Hrp ^fj which 
does not influence the measurement is not hmtted to the above described 
distlUed water and the like. 

A type of sampling by pre-lmpregnatlng an absorbing m«t*>rtqi with a 

25 sdutton which does not Influence the measurement as in tlie above described 
preferred embodiment, can be applied also to the deterioration test of iron and 
steel subjected to a pretreatment for the painting, painting of cars, painting of 
buikUngs. plated articles and the Uke. 

Although it is not shown* if a thin fflm gf an absorbing sheet Impregnated ' 

30 with a predetermined quantity of dlstiUed water is brought into contact with a 
surface of painted articles, plated articles and the like to achieve a prede- 
termined sampling and then placed on the electrode 13 (14). pH, pNa, pCL con- 
ductivity and the like can be measured at the same time. 

In this case, an Infinitesimal quantity of distHled water as the non- 
35 Interferential liquid of about several microltterB to 100 microliters is suffi- 
cient to be measured. Advantages occur in that the dihitlqn of a sample with a 
great quantity of water is not required and the application of heat and the like 
to substances stuck to the surfSace is not required, hereby the highly accurate 
measurement can be simply carried out without requiring axsy other treatments 

40 and the measurements over large Items can be achieved at the time. 
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1 A method according to the present Invention for measuring electrolytes 

and the like infoodstufi^ such as fish, beet poik and chicken is also provided. 

Fig. 8 shows a method of measuring the ion-concentration offish w hei ein 
a comparatively dry portion* such as the surface, is measured as shown in Fig. 
5 8tA). A sheet 81 formed of an absorbing material Impregnated with distilled 
water is placed on the electrode 13(14) and a sample 82 composed of prede- 
termined portion of a fish is placed on said sheet 81. On the other hand, the 
measurement of a comparatively wet portion is preferable in that a sample 84 
is put in a bag-like absorbing sheet 83 (Fig. 8(B1) and &e absorbing-sheet 83 is 
10 sub|ected to the absorptionan the electrode 13 (14) (jng, 8(C)). 

Fig. 9 shows the case where electrolytes in floating substances within a 
clean room are measured wherein a filter member (such as filter paper, sponge 
and porous material) 91 formed of a material eluting no electrolyte is tmpreg* 
nated with dtotffled water and put ta a gas passage 92 for a predetermined time 
15 and then placed on the electrode 13(1^ for xneasuremenL 

According to this method, pNa, pCl and the like in flftflHng substances 
within a clean room can be simply measured* 

In addition, a mesh of the above described filter member 91 is suitably 
selected accardlng to a flow rate of gas but on^ a first layer rnay be composed of 
20 a filter 93 formed of an absorbing material and the rest may be composed of the 
conventional gas filter 94 to form a composite filter, as shown in Fig. 9(B). 

Fig. 10 shows a method of measuring electrolytes in soil, ash and other 
powdery samples wherein a sample, such as soil 101, is poured into a bag 102 
formed cf an absorbing material, as shown in Fig. 10(A), and then the mouth 
25 portion of the bag 102 is sealed (Fig. 10(B)). Subsequently, the bag 102 including 
the sample 101 Is placed on the electrode 13 (14) and distilled water 104 is 
.brought dropwise on the bag 102 (Fig. 10(C)). Alternative^, a sheet-like ab- 
sorbing material 103 is placed on the electrode 13 (14) and the sample 101 is 
placed on the sheet-like absorbing material 103. and then distilled water 10418* 
30 added dropwise to the sample 101 QFtg, 10(D)). 

In each of the above described p r efer red embodiments the absorbing 
material is composed of a chemically stabilized material eluting only a small 
amount 6f the electrolyte wttfatn the error of measurement even though it is 
irmnersed ta distilled water or a sdutUm. However, when using as a sample 
35 substances eluting electrofytes to some extent when distilled water is added 
dropwise, such as cloths, acidic papers and ceramics, the sample 111 (for 
exan^leapartof dothd isdirecQy placed on the electrode 13 (14) and distilled 
water is added dropwise on the sample 111 forthe rneasuzement, as shown in 
Fig. 11. 

40 The preferred embodiments of a cahbrating sheet as well as a calibrattog 
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1 method of measuring a device tor ton-concentration and the like will be below 
described with refeience to Figs. 12 to 14. 

Fig. 12 shows the Individual steps from the manufacture of the sheet for 
the use in the calibration according to the present inventlan to the calibration 
5 1^' the use of said dheet The sheets for the use in the calibration 
win be Illustrated. 

At first 10.21 g potassitmi hydrogen phthalate (JIS K8809, for the use m 
the measurement of pH), 3.40 g monopotasstmn phosphate (JIS K9007. for the 
use In the measurement of pH) and 3.55 g H^flnrffitm phosphate (JIS K9020, for 
10 the use in the measurement of pH) are weighed bcfisr to SI). 

Subsequently, the 10.21 g potassium l^rdrogen phthalate are dissolved in 
pure water (hereinafter r e fer xe d to as pure water for the use In the preparation) 
ha[vlng a conductivity of 2 x 10"^ Qrlcm-1 (at 25«C) or leas to prepare the 
phthalate standard solution of 1 liter. On the other hand, the 3.40 g mono* 
15 potassium phospha t e and the 3.55 g dlsodium phosphate are dissolved in pure 
water for the use in the preparation to prepare the neutral phosphate standard 
solution of 1 liter (refer to S2). 

Then, the above described phthalate standard solution and the above 
described neutral phosphate standard solution are weighed, respectively, and 
20 put Into a separate vessel in a predetermined quantity (refer to S3). 

Subsequently, the absorbing sheet is tmmersed m the standard solntlon 
within the above described vessel tn turn to absorb the solution in the ab* 
sorbmg sheet (refer to S4). 

Chemically stahllteed hs^groscopic materlalB which do not elute Ions, are 
25 preferably used as materials of the absorbing sheet For example, high mole- 
cular materials having a good flexibility and a good ad>^rftt<y n to the electrode In 
addition to the above described properties and inorganic materials, glass fiber 
and ceramic fiber, msy be used. 

In the present preferred embodiment, a nonwoven fabric (of about 220 * 
30 nucruns thick) formed of cellulose at the rate of 100% was used as the absorbing 
sheet. 

Subsequently, the absorbing sheet inipregnated with the standard so- 
lution in the above described nwTiTirr is dried at room temperature to obtain a 
sheet lor use in the calibration 1.2 of pH 4 arid pH 7 (refisr to S5 and Fig. 13). 
35 In this time. It Is Important to dry so that dried ingredients of fln^ 

particle powders may not be torn off from the absorbing sheet after the evapo- 
ration of water. 

Hie sheets of the use in the calibratian 1. 2. ^i^iich were obtained tn the 
above described manner, are'suital^y packaged and preserved (refer to S6). In 
40 addition, these sheets Cor the use In the calibration 1, 2 are on the market as an 



0 271 102 

TER MEER - MOLLER - STEINMEISTER & PARTNER 

HORIBA. LTD. Cajc HO-281 - XI - 



1 accessoxy of the pH meter in the fonn of a set together with sheets fi)r the use in 
the calibration tmpregnated wtth. other standard solutions. 

And, In order to calibrate an electrode of the pH meter in the measure* 
ment of pH, as shown in FIgrM, the above described sheet for the use In the cali- 
5 bratian 1 (2) is|dacedvexytigbtlyonasuxiiaceQf apHdectzode3 of 11^^ 

construction as shown In for example Japanese Patent implication No. Sho. 
61-285371 by the present applicant (Hozlba Ltd.) and pure water of a quantity 
corresponding to a quantify of pure water for the use in the preparation used in 
the preparation of the standard solution by adding imre water as shown by S2 

10 in the above descxlbed Fig. 12 is dropped on the above described sheet for the use 
in the calibration 1 (2). This drop by drop addition of the pure water 4 leads to 
the reformation of the standard solution in &e same way as tt is the case before 
the dehydration in the sheet for the use in the calibxation 1 (2) and the cali- 
bration of the pH electrode can be canied out lay the use of this standard 

15 solution (refer to ST]. 

Said pH electrode 3 of flat surface constructlan was calibrated by the use 
of the sheet for the use the in the calibration obtained by impregnating the 
absorbing sheet made of a no nw o v en &bric formed of cellulose at the rate of 
100% used in the present preferred rrnTyxUment with the above described stand- 

20 ard solution with good reproducibility and good reproducibility after leaving 
unattended for several dzys. 

As to pH standard buffer solutions, the borate standard solution and the 
carbonate standard sohition absorb carbon dioxide gas resuhing in a remark- 
ably lowering of pH so that in the case where the absorbtog sheet is ttnpregnated 

25 wtth these standard solutions to obtain the sheet Hot use in the calibratlam tt is 
preferable that a process of impregnating the absorbing sheet with the standard 
'solution and the foDowmg p ro c e sse s axe conducted in an atmosphere of inert 
gas and the dehydration as well as the preservation are conducted so as to avoid 
the contact wtth air. 

30 In addition, when the sheet for the use in the calibration is prepared 

without using the pH standard buffer solution according to JIS, it is preferable 
that the absorbing sheet is impregnated with a quite novel buffer solution 
comprising an togredient having a high buffierlng performance. Thus, an ad- 
vantage occurs tn that a suitable quantity of pure water can be added in the 

35 calibration. 

In addition, the sheet for use in the calibration of the ion-concentration 
and the like measuring device and the method of calibrating the ion-con- 
centration and the like measuring device according to the present invention 
can be applied not only to the above described pH meter but also to general 
40 instruments, in which various kinds of ion electrodes, such as a pNA-sensor, 
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pK-sensor, pa-sawor, pCa-9eQ3or and bioseosor. are required to be calibrated 
by the use of a caUbratlzig solution. 

Besides, the electrode to be calibrated Is not HTn<»i>r^ to the above described 
flat surfiEu». Tlie shapes of the conventional jiass electrode, reference electrode, 
composite electrode and various kinds of ion electrodes may be used. And, the 
present invention can be applied to the simplified #HiHHi-gt<i>T| of the electrodes 
of these lon-concentratlon measuring devices. 
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I CLAIMS: 

L A me^d for measuring the iaa concentration and the like of a sample, 
characterized hy impregnating a liquid-absorbing material with the sample 
and bringing said impregnated material into contact with the measiailng 
5 portion of a device for measuring the ion concentration and the like. 

2. The method according to claim 1, characterised in that said Hquid- 
absorfoing material is directly impregnated with a liquid sample. 

10 3. The method according to claim 1, characterised in that said liquid- 
absorbing material is pre-m^r^nated with a liquid which does not influence 
the measurement arid brought into contact with a comparatively dry sample. 

4b The method according to claim 1, characteziaed in that said Uquid- 
15 absorbing material is pre-impregnated with a liquid which does not influence 
the measurement and brought into contact with a gaseous sample. 

& The method according to claim 1, characteriaed in that a powdery or solid 
sample is placed on the upper surface of the llquid-absorbtag material which is 
20 brought into contact with the measuring unit and a liquid which does not 
influence the measurement is added dropwise to the powdexy or solid sample. 

6L The method according to claims 3 to 5, charaetezlzed in that the pre- 
impregnating liquid which does not influence the measurement is distilled 
25 water or a 0. 1% NaOH sdudan which is ad|ustedtoapHto about S.OwithHCL 

7. The method according to datcn 1. eliaxactezized in that the measurement 
is earned out by means of a device for measuring the ion concentration, the . 
quantity of dissolved osygen or the conductivity. 

30 

a A sheet for the calibration of the device for measuring the ion concen- 
tration and the like for use in the metiiod according to dalm 1 to 7. eharacter- 
ized by a chemically stabilized hygroscopic water-absorbing sheet ehitlng no 
ion impregnated with a calibrating buffer solution and thereafter dried. 

35 

a A method for calibrating the device for measuring the ion concentration 
and the like used according to claims 1 to 7, cliaracterized in tliat the sheet 
according to claim 8 is brought into contact with an electrode of the device for 
measuring the ion concentration and the like and a predetermined quantity of 
40 pure water is added dropwise to said sheet 
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